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(57) ABSTRACT

A hydraulic torque compensation device comprises a pair of
housings, a first housing including a first high pressure liquid
chamber and a second low pressure liquid chambers, a
second housing having a third high pressure liquid chamber,
a fourth accumulator chamber, and a fifth low pressure
chamber that 1s defined by a wall and an end of the second
housing. A first main duct links the first chamber of the first
housing to the third chamber of the second housing. A
second main duct links the second chamber of the first
housing to the fifth chamber of the second housing. Fach
housing also include a piston, the first chamber between a
first piston body and an end of the first housing and the third
chamber between a second piston body and the wall. The
device ensures a counter action to engine loads when a

positive torque 1s applied.

19 Claims, 5 Drawing Sheets
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HYDRAULIC TORQUE COMPENSATION
DEVICE

The 1nvention deals with a liquid torque compensation
device, especially for aircrait applications.

Such devices are generally known as hydraulic torque
compensation devices.

The invention also deals with a system comprising such a
hydraulic torque compensation device and side 1solators.

It also concerns a set comprising such a system and a
support structure for an aircrait engine, on which said
system 1n mounted.

Hydraulic compensation torque devices are known.

For example, we may refer to the following documents:

U.S. Pat. No. 7,063,290, FR 2698848 or U.S. Pat. No.
5,918,833.

An aim of the invention 1s to propose a hydraulic torque
compensator device which provides for a higher perfor-
mance to those proposed 1n the prior art, and especially in
the above-mentioned documents.

In that aim, the invention proposes a hydraulic torque
compensation device comprising:

a first housing containing:

a first piston comprised of a body and a rod,

a first chamber arranged between said body of the first
piston and a first end of the first housing, said first
chamber containing a high pressure liquid,

a second chamber arranged between said body of the
first piston and a second end of the first housing,
through which said rod of the first piston extends
towards the exterior, said second chamber containing
a low pressure liquid;

a second housing containing:

a second piston comprised of a body and a rod,

a wall extending through the whole section of said
second housing, through which said rod of the sec-
ond piston passes,

a third chamber defined between said body of the
second piston and said wall, said third chamber
containing a high pressure liquid,

a fourth chamber, with a variable volume, defined
between said body of the second piston and a first
end of the second housing, said fourth chamber
containing a low pressure liquid,

a fifth chamber defined between said wall and a second
end of the second housing, through which the rod of

the second piston extends towards the exterior, such

that the fourth and fifth chambers surround the third
chamber, said fifth chamber also comprising a low
pressure liquid,

an auxiliary duct linking the fourth chamber and the
fifth chamber:;

a first main duct linking the first chamber, comprising a
high pressure liquid, of the first housing to the third
chamber, also comprising a high pressure liquid, of the
second housing, and

a second main duct linking the second chamber, compris-
ing a low pressure liquid, of the first housing to at least
one of the fifth or fourth chamber, both also comprising
a low pressure liquid, of the second housing, and/or a
second chamber with a variable volume

The device may also have at least one of the following
features, taken alone or in combination:

the second end of the first housing 1s made of a resilient
bushing fixedly mounted on the rod of the first piston;

said resilient bushing 1s made of elastomer and metal;
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2

the second housing 1s made of a resilient bushing fixedly

mounted on the rod of the second piston;

said resilient bushing 1s made of elastomer and metal;

the body of the first piston comprises at least a one-way

valve, allowing a liquid transier from the second cham-
ber, namely the low pressure chamber of the first
housing, to the first chamber, namely the high pressure
chamber of the first housing where the high pressure
chamber exhibits an abnormal liquid pressure below
the liquid pressure 1n the low pressure chamber;

the body of the second piston comprises at least a one-way

valve, allowing a liquid transier from the fourth cham-
ber and/or from the fifth chamber, namely a low pres-
sure¢ chamber of the second housing, to the third
chamber, namely the high pressure chamber of the
second housing where the high pressure chamber
exhibits an abnormal liqud pressure below the liquid
pressure 1n the low pressure chamber;

the fourth chamber presents a resilient side wall to ensure

that the fourth chamber presents a variable volume;
the resilient side wall 1s a bellows;

the bellows 1s made of elastomer and metal;

the second housing comprises a rigid wall surrounding the

fourth chamber in order to provide a stop intended to
limit the expansion of the fourth chamber;

the fourth chamber comprises a spring-loaded moveable

end wall to ensure that the fourth chamber presents a
variable volume;

the auxiliary duct 1s made within the rod of the second

piston;

the device comprises only two housings.

The mvention also concerns a system comprising

a hydraulic torque compensation device according to the

invention;

a first side 1solator mechanically linked to the rod of the

first piston belonging to the first housing; and

a second side 1solator mechanically linked to the rod of

the second piston belonging to the second housing.

The system may also have at least one of the following
features, taken alone or in combination:

the first side 1solator 1s mechanically linked to the rod of

the first piston via a rotational joint and wherein the
second side 1solator 1s mechanically linked to the rod of
the second piston via another rotational joint;

the rod of the first piston and the rod of the second piston

are arranged 1n a parallel manner.

The mvention finally concerns a set comprising a support
structure for an aircraft engine, said support structure pre-
senting a longitudinal axis and a system according to the
invention mounted on said support structure such that the
rod of the first piston and the rod of the second piston are

both arranged 1n a plane perpendicular to said longitudinal
axis.

The invention will be better understood and other aims,
advantages and features thereof will appear more clearly by
reading the following description, made in regard of the
following annexed figures:

FIG. 1 1s a schematic view of the hydraulic torque
compensation device according to the invention, in a rest
position;

FIG. 2 1s a perspective view showing a set comprising a
system including the hydraulic torque compensation device
of FIG. 1 and side 1solators, once mounted a supporting
structure of an aircraft engine;

FIG. 3 1s a general front view of an aircrait showing more
generally where the mvention 1s installed on the aircratt;
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FIG. 4 1s the hydraulic torque compensation device of
FIG. 1, where a positive torque (when the engine 1s running)
1s applied to 1t;

FIG. 5 1s the hydraulic compensation device of FIG. 1,
where a negative torque 1s applied to 1t;

FIG. 6 1s the hydraulic compensation device of FIG. 1,
where each of housing of the device 1s submitted to a force
oriented 1n the same direction (upward or downward);

FIG. 7 shows a varniant of the hydraulic torque compen-
sation device shown 1n FIG. 1;

FIG. 8 shows another variant of the hydraulic torque
compensation device of FIG. 1;

FIG. 9 still shows another varnant of the hydraulic torque
compensation device of FIG. 1;

FIG. 10 show an alternative to the hydraulic torque
compensation device of FIG. 1.

In FIG. 1, we can see a hydraulic torque compensation
device 100 according to the invention.

The device 100 comprises a first housing 10 (right hous-
ing) and a second housing 20 (left housing).

The first housing 10 contains a first piston 11 comprised
of a body 110 and a rod 111.

The first housing 10 also contains a first chamber 12
arranged between the body 110 of the first piston 11 and a
first end 13 of the first housing 10. The first chamber 12
contains a high pressure liquid, for example

The first housing 10 also contains a second chamber 14
arranged between said body 110 of the first piston 11 and a
second end 15 of the first housing 10. The rod 111 of the first
piston 11 extends through this second end 15, towards the
exterior. The second chamber 14 contains a low pressure
liquad.

A seal S1 ensures the sealing between the body 110 of the
piston 11 and the housing, to avoid any liqud passage
between both chambers 12, 14.

The second housing 20 contains a piston, called second
piston 21, comprised of a body 210 and a rod 211.

The second housing 20 additionally contains a wall 27
extending through the whole section of the second housing
20. The rod 211 of the second piston 21 passes through the
wall 27.

The second housing 20 also contains a chamber, called
third chamber 22, defined between said body 210 of the
second piston 21 and said wall 27. The third chamber 22
contains a high pressure liquid.

The second housing 10 contains another chamber, called
fourth chamber 26, with a variable volume, defined between
said body 210 of the second piston 21 and a first end 23 of
the second housing 20. The fourth chamber 26 contains a
low pressure liquid. The fourth chamber 26 serves as an
accumulator.

A seal S2 ensures the sealing between the body 210 of the
piston 11 and the housing, to avoid any liqud passage
between both chambers 22, 26.

As shown 1n FIG. 1, to ensure that the fourth chamber 26
has a vaniable volume, this latter presents a resilient side
wall 260. The resilient side wall 260 1s advantageously a
bellows, which 1n particular may be made of elastomer and
metal.

Where such a bellows 260 1s chosen, the second housing
20 advantageously comprises a rigid wall 29 surrounding the
fourth chamber 26 in order to provide a stop intended to
limit the expansion of the fourth chamber 26. In such a case,
the bellows 260 1s fixedly mounted at a base of the rigid wall
29 of the second housing 20. The rigid wall 29 may be made
of one piece with the remaining of the part of the second
housing 20 which defines the high pressure chamber 22 or
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may be an additional structure fixedly mounted on this part.
It should be noted that the rnigid wall 29 also helps to
mechanically protect the bellows 260 from environmental
impacts.

The second housing 20 also contains another chamber,
called fifth chamber 24, defined between said wall 27 and a
second end 235 of the second housing 20, through which the
rod 211 of the second piston 21 extends towards the exterior.
As the rod 211 passes through the wall 27, a seal S3 1s
installed between the rod 211 and the wall 27. The fifth
chamber 24 also comprises a low pressure liquid. Given the
arrangement of the fourth and fifth chambers 26, 24, we can
note that the fourth chamber 26 and the fifth chamber 24
surround the third chamber 22.

A duct 28, called auxihiary duct, links the fourth chamber
26 and the fifth chamber 24, namely the low pressure
chambers of the second housing 20. In that way, the fifth
chamber 25 can take advantage of the volume compensation
brought by the fourth chamber 24, which presents a variable
volume.

Advantageously, and as shown 1n FIG. 1 for instance, the
auxiliary duct 28 1s made within the rod 211 of the second
piston 21. This design 1s few space consuming.

Moreover, the device 100 comprises a duct, called first
main duct 30, linking the first chamber 12, which comprises
a high pressure liquid, of the first housing 10 to the third
chamber 22, which also comprises a high pressure liquid, of
the second housing 20.

In addition, the device 100 comprises another duct, called
second main duct 40, linking the second chamber 14,
comprising a low pressure liquid, of the first housing 10 to
the fifth chamber 24, also comprising a low pressure liquid,
of the second housing 20. In that way, the second chamber
14 can take advantage, via the second main duct 40 and the
auxiliary duct 28, of the compensation volume brought by
the fourth chamber 24, which presents a variable volume. In
a variant, as shown 1n FIG. 10, the second main duct 40 may
connect the second chamber 14 to the fourth chamber 26
directly (the one-way valve 125' 1s not represented in this
FIG. 10). Of course, we may have two ducts, one linking the
second chamber 14 to the fifth chamber 24 and another one
linking the second chamber 14 to the fourth chamber 26 (not
shown).

It should be noted that the accumulator 26 (fourth cham-
ber) 1s useful to compensate the volume change where, 1n
operation, liquid 1s transierred by the main ducts 30, 40 from
a housing to the other one. And as there 1s an auxiliary duct
between the chambers 24, 26 and a main duct 40 between the
chambers 14, 26, one accumulator (variable volume) 1is
suilicient for the whole device 100.

Advantageously, and as shown 1n FIG. 1, the second end
15 of the first housing 10 1s made of a resilient bushing 15
fixedly mounted on the rod 111 of the first piston 11. For
example, the resilient bushing 15 1s made of elastomer and
metal. The resilient bushing 135 can, 1n operation, follow the
movements of the rod 111 while avoiding any leakage of
liguid between the second chamber 14 and the external
environment of the device 100. The resilient bushing 15 also
provides for an axial guidance for the rod 111 of the first
piston 11.

Nevertheless, 1n a variant (not illustrated), we may have
an end 15 made of a fixed wall comprising an orifice for the
rod 111 of the first piston 11 passes through the orifice, a seal
being further installed within the orifice, between the rod 111
of the first piston 11 and the fixed wall. The fixed wall would
also provide for a guidance for the rod 111 of the first piston
11.
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In a similar manner and advantageously, the second end
235 of the second housing 20 1s made of a resilient bushing
fixedly mounted on the rod 211 of the second piston 21. For
example, the resilient bushing 25 1s made of elastomer and
metal. As for the first housing 10, the resilient bushing 25
can, in operation, follow the movements of the rod 211 while
avoiding any leakage of liquid between the fifth chamber 24
and the external environment of the device 100. The resilient
bushing 25 also provides for an axial guidance for the rod
211 of the first piston 21.

Nevertheless, in a variant (not 1llustrated), and as already
explained previously for the first housing 10, we may have
an end 25 made of a fixed wall comprising an orifice for the
rod 211 of the first piston 21 passes through the orifice, a seal
being further installed within the ornfice, between the rod
211 of the first piston 21 and the fixed wall.

Furthermore, and as illustrated for example 1n FIG. 1, the
body 110 of the first piston 11 advantageously comprises at
least a one-way valve 115, allowing a liquid transier from
the second chamber 14, namely the low pressure chamber of
the first housing 10, to the first chamber 12, namely the high
pressure chamber of the first housing 10.

Indeed, where there 1s a liquid leakage from the high
pressure chamber 12 towards the low pressure chamber 14,
the liqud collected by the low pressure chamber 14 can be
quickly turned back to the high pressure chamber 12, where
the high pressure chamber 12 exhibits an abnormal hiquid
pressure, below the liquid pressure in the low pressure
chamber 14. It may happen, where liqud passes from the
high pressure chamber 12 to the low pressure chamber 14
around the body 110 of the first piston 11.

In a similar way, the body 210 of the second piston 21
may comprise at least a one-way valve 1235, allowing a
liquid transter from the fourth chamber 26, namely a low
pressure chamber of the second housing 20, to the third
chamber 22, namely the high pressure chamber of the
second housing 20. In addition or alternatively, a one-way
valve 125" may be provided within the wall 27, to allow for
liquid transfer from the fifth chamber 24 towards the third
chamber 22.

We then have the same advantages as those described
previously.

However, in a more general way, installing a one-way
valve, as described here above, only 1n one of the bodies 110,
210 1s suflicient to those advantages.

The one-way 115, 115', 125 valve may be a check valve
or a pressure-reducing valve.

As can be understood from the preceding description, the
hydraulic torque compensation device 100 1s a closed cir-
cuit. Indeed, the liquid encased in the device 100 cannot, 1n
normal operation, get out from the device 100.

Moreover, the high pressure chambers 12, 22 are never
close to the end 15, 25 of the respective housing 10, 20
through which the rod 111, 211 extends towards the exterior.
In other words, 1t 1s still a low pressure chamber 14, 24
which 1s close to the exterior of the device. It highly limits
the risk of liquid leakage towards the exterior.

Furthermore, 1f a seal S1, S2 or S3 wears out, liqud will
pass through a high pressure chamber towards a low pres-
sure chamber and will be maintained in the device 100 so
that 1t can still work by passing through the main ducts 30,
40 and thanks to the help of the accumulator 26 (fourth
chamber). Of course, the presence of at least a one-way
valve 115, 125 1s advantageous to refill the high pressure
chambers more quickly.

The operation of a device 100 according to the invention
will be better understood thanks to the following descrip-
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6

tion, which 1s based on FIGS. 4 to 6 (in these figures
however, the alternative or additional one-way valve 125' 1s
not represented), in comparison to the position of the device
as shown 1n FIG. 1 (rest position).

FIG. 4 corresponds to a situation in which the engine 1s
running. The engine brings about a positive torque which
implies that the force applied to the first piston 11 of the
hydraulic torque compensation device 100 1s upward and the
torce applied to the second piston 21 1s downward.

As a consequence, 1n a {irst step, the pressure 1s rising 1n
the first chamber 12 (first housing 10), as well as 1n the third
chamber 22 (second housing 20). However, once the pres-
sure 1 both chambers increases, both housings become
more resistant to the forces applied until they completely
oppose (reaction) to the applied forces. The pressure there-
fore prevent any further movement of the pistons. In other
words, this reaction applies a counter rotational stiflness on

the engine, and reduces transmitted loads through the side
1solators 210, 220. The link 30 between bot high pressure
chambers allow {for obtaining an pressure equilibrium
between both chambers.

FIG. 5 corresponds to a situation i which the engine
undergoes a negative torque. This situation may be encoun-
tered, for example, where the engine passes from the run-
ning position to the stop position. It implies that the force
applied to the first piston 11 of the hydraulic torque com-
pensation device 100 1s downward and the force applied to
the second piston 21 1s upward.

In these conditions, the liquid 1s vacuumed from the high
pressure chambers 12, 22. The device 100 does not resist to
the negative couple and the resistance comes from the side
isolators 210, 220. If the pressure i the high pressure
chambers becomes too low, because of the level of the
negative torque applied, liquid may then passes through the
valves 115, 125 to refill the high pressure chambers.

FIG. 6 shows a situation where both housings 10, 20 are
submitted to a force oriented i1n the same direction. It
therefore corresponds to a situation where both pistons 11,
21 undergo either an upward force or a downward force. It
may happen when the engine 1s ON or when the engine 1s
OFF.

In such a situation, one of the high pressure chamber
expands while the other high pressure chamber contracts,
depending on the applied force direction. The liquid 1is
therefore transferred via duct 30 from one high pressure
chamber to the other high pressure chamber. The device 100
does not provide any resistance in this situation. Accord-
ingly, the side 1solators 210, 220 are eflective to carry engine
loads and dampen vibrations.

Accordingly, the device 100 proposed in the mvention
ensures a counter action to the engine loads where a positive
torque 1s applied. In other situations, the device 100 1s
transparent and let the side 1solators 210, 220 act.
Example of Design for the Device 100:

Liquid (hydraulic fluid): mineral o1l base like MIL-H-5606,
mixture of water-glycol, silicon oil.

Housing diameter: 2.8 inch.

Piston diameter: 2.5 inch.

Piston rod diameter: 1.4 inch.

Duct diameter (component 30 or 40): 0.3 inch.

Distance between two housings: about 30 inch.

Height of a high pressure chamber: 0.8 inch.

In operation, we have approximately the following condi-
tions:

Pressure of the high and low chambers 1n the rest position:
atmospheric pressure (about 15 psi1).




US 10,197,128 B2

7

Pressure of a high pressure chamber in normal operation
conditions: 3000 to 5000 psi.

Pressure of a low pressure chamber 1n normal operating
conditions: atmospheric pressure.

We may consider other embodiments for the device
according to the mnvention.

In FI1G. 7, the bellows 260 i1s replaced by a spring-loaded
wall 23 to ensure that the fourth chamber has a variable
volume. The wall 23 forms an end of the second housing 20",
as 1n FIG. 1. A spring 260' 1s attached to said wall 23 and to
another wall 29' surrounding the fourth chamber 26 1n order
to provide a stop intended to limit the expansion of the
tourth chamber 26. Consequently, the wall 29" has the same
function as the wall 29 of FIG. 1.

Moreover, 1n FIG. 7, we have also extra caps EC1, EC2
on the device 100" which are disposed over the ends 15, 25
of the respective housings 10, 20 to better protect said ends,
for example formed of resilient bushings, against the envi-
ronment and provide a supplemental gwmdance for the
respective rod 111, 211.

The presence of such caps EC1, EC2 1s optional.

Nevertheless, 1t should be noted that such extra caps ECI,
EC2 may also be provided together with the device 100
illustrated in FIG. 1.

FIG. 8 proposes an embodiment wherein an additional
compensation volume chamber 1s provided, with respect to
the configuration of FIG. 1, at the level of the of the second
chamber 14 (low pressure) belonging to the first housing 10.
In that embodiment, the second chamber 14 presents a
variable volume. In such a case, the second main duct 40
may be suppressed. The second housing 1s i1dentical to the
second housing of FIG. 1.

In the embodiment of FIG. 1, the second main duct 40 1s
useiul for the second chamber 14 (first housing) to take
advantage of the volume compensation provided by the
bellows 260 of the second housing 20.

However, where a specific volume compensator 1s pro-
vided at the first housing 10, the second main duct 40 1s no
longer necessary, even though said second main duct 40 may
be maintained.

As can be seen, 1n FIG. 8, the second chamber 14 of the
device 100" therefore includes an extension E which lateral
wall 1s made up of a bellows 140 and which end wall 142 1s
a rigid wall. The bellows 140 1s attached or mounted at 1ts
base on the housing 10.

Moreover, the first housing 10 then advantageously com-
prises a rigid wall 141 surrounding the extension E of the
second chamber 14 1n order to provide a stop intended to
limit the expansion of the bellows 140. The ngid wall 141
may be made of one piece with the remaining part of the first
housing 10 or may be an additional structure fixedly
mounted on this part. It should be noted that the rigid wall
141 also helps to mechanically protect the bellows 140 from
environmental impacts.

In FIG. 9, we show an alternative to the embodiment of
FIG. 8. In FIG. 9, the device 100" 1s such that the whole
second chamber 14 forms a compensation volume and then
presents a variable volume. Here gain, and as represented,
the second main duct 40 1s not necessary, even though 1t may
be maintained.

Volume compensation 1s carried out by a bellows. The
bellows comprises a first bellows part 140, mounted around
the piston rod 111 and a second bellows part 140., mounted
against the internal wall of the first housing 10. The two
parts 140,, 140, of the bellows are linked together by a wall
145, preferably rigid, which forms the lower part of the
second chamber 14. A central wall 146 allows linking the
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upper part of the first bellows part 140, to the piston rod 111.
Moreover, the external top sides ETS of the second bellows
part 140, are fixed to the first housing 10. In that way, the
whole second chamber 14 may move axially. The wall 145
may then serves as stop, together with the lower wall 131 of

the first housing 10, to define the maximum volume of the
second chamber 14.

In all cases, the device 100, 100, 100", 100" according to
the mvention will advantageously have only two housings
10, 20.

Also, 1n all cases, the hydraulic compensation torque
device has many advantages.

It 1s a closed circuit, as any liquid leaving a housing
towards the other can go back to its initial housing. As a
consequence, 1t requires few maintenance.

It 1s resistant not only to positive torques, but also to
negative torques. As a consequence, where this device 1s
integrated 1n a system 200 with side 1solators, the latter are
less solicited which implies a higher lifetime. In the same
time, the device 1s transparent to vertical loads.

Moreover, the use of at least a compensation chamber
(example: the fourth chamber in FIG. 1) allows for a
compensation 1n liquid for the low pressure chambers and
avoids any cavitation within the low chambers.

In FIGS. 2 and 3, we can see a system 200 according to
the invention comprising:

a device 100, 100, 100", 100™ as described previously;

a first side 1solator 210 mechanically linked to the rod 111
of the first piston 11 belonging to the first housing 10;

a second side 1solator 220 mechanically linked to the rod
211 of the second piston 21 belonging to the second
housing 20.

Advantageously, the first side 1solator 210 1s mechanically
linked to the rod 111 by a rotational joint RJ1. In the same
way, advantageously, the second side 1solator 220 1s
mechanically linked to the rod 211 by another rotational
jomt RJ2. This 1s for the purpose of decoupling axial
displacements of the side isolators, and transfer only axial
motions to the rods.

Advantageously, and as represented 1n these figures, the
rod 111 of the first piston 11 and the rod 211 of the second
piston 21 are arranged 1n a parallel manner.

In FIGS. 2 and 3, we can also see a set 300 according to
the 1nvention comprising:

a support structure 310 for an aircrait engine 400, said
support structure 310 presenting a longitudinal axis
LA; and

a system 200 according to the invention mounted on said
support structure 310 such that the rod 111 of the first
piston 11 and the rod 211 of the second piston 21 are
both arranged in a parallel manner and 1n a plane
perpendicular to the longitudinal axis LA.

The mvention claimed 1s:
1. A hydraulic torque compensation device comprising:
a first housing containing:

a first piston comprised of a body and a rod,

a first chamber arranged between said body of the first
piston and a first end of the first housing, said first
chamber containing a high pressure liquid,

a second chamber arranged between said body of the
first piston and a second end of the first housing,
through which said rod of the first piston extends
towards an exterior, said second chamber containing
a low pressure liquid;

a second housing containing:
a second piston comprised of a body and a rod,
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a wall extending through a whole section of said second
housing, through which said rod of the second piston
passes,

a third chamber defined between said body of the
second piston and said wall, said third chamber
containing a high pressure liquid,

a fourth chamber, with a variable volume, defined
between said body of the second piston and a first
end of the second housing, said fourth chamber
containing a low pressure liquid,

a fifth chamber defined between said wall and a second
end of the second housing, through which the rod of

the second piston extends towards the exterior, such

that the fourth and fifth chambers surround the third
chamber, said fifth chamber also comprising a low

pressure liquid,
an auxiliary duct linking the fourth chamber and the

fitth chamber;
a first main duct linking the first chamber to the third
chamber of the second housing, the first chamber
comprising a high pressure liquid and the third chamber

also comprising a high pressure liquid, and
either a second main duct linking the second chamber of

the first housing to at least one of the fifth or fourth

chamber of the second housing, the second chamber

comprising a low pressure liquid and the fifth and

fourth chambers also comprising a low pressure liquid,
or a second chamber with a variable volume.

2. A device according to claim 1, wherein the second end
of the first housing 1s made of a resilient bushing fixedly
mounted on the rod of the first piston.

3. A device according to claim 2, whereimn said resilient
bushing 1s made of elastomer and metal.

4. A device according to claim 1, wherein the second end
of the second housing 1s made of a resilient bushing fixedly
mounted on the rod of the second piston.

5. A device according to claim 4, wherein said resilient
bushing 1s made of elastomer and metal.

6. A device according to claim 1, wherein the body of the
first piston comprises at least a one-way valve for a liquid
transier from the second chamber, namely the low pressure
chamber of the first housing, to the first chamber, namely the
high pressure chamber of the first housing where the high
pressure chamber exhibits an abnormal liquid pressure
below the liquid pressure in the low pressure chamber.

7. A device according to claim 1, wherein the body of the
second piston comprises at least a one-way valve for a liquad
transier from the fourth chamber or from the fifth chamber,
namely a low pressure chamber of the second housing, to the
third chamber, namely the high pressure chamber of the
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second housing where the high pressure chamber exhibits an
abnormal liquid pressure below the liquid pressure 1n the
low pressure chamber.

8. A device according to claim 1, wheremn the fourth
chamber comprises a spring-loaded moveable end wall to
ensure that the fourth chamber presents a variable volume.

9. A device according to claim 1, wherein the auxiliary
duct 1s made within the rod of the second piston.

10. A device according to claim 1, comprising only two
housings.

11. A device according to claim 1, comprising:

a second main duct linking the second chamber of the first

housing to at least one of the fifth or fourth chamber of
the second housing, the second chamber comprising a
low pressure liquid and the fifth and fourth chambers
also comprising a low pressure liquid, and a second
chamber with a variable volume.

12. A device according to claim 1, wherein the fourth
chamber presents a resilient side wall to ensure that the
fourth chamber presents a vanable volume.

13. A device according to claim 12, wherein the resilient
side wall 1s a bellows.

14. A device according to claim 13, wherein the bellows
1s made of elastomer and metal.

15. A device according to claim 13, wherein the second
housing comprises a rigid wall surrounding the fourth cham-
ber 1n order to provide a stop mtended to limit the expansion
of the fourth chamber.

16. A system comprising:

a hydraulic torque compensation device according to

claim 1;

a first side 1solator mechanically linked to the rod of the

first piston belonging to the first housing;

a second side 1solator mechanically linked to the rod of

the second piston belonging to the second housing.

17. A system according to claim 16, wherein the first side
1solator 1s mechanically linked to the rod of the first piston
via a rotational joint and wherein the second side 1solator 1s
mechanically linked to the rod of the second piston via
another rotational joint.

18. A system according to claim 16, wherein the rod of the
first piston and the rod of the second piston are arranged 1n
a parallel manner.

19. A hydraulic torque compensation assembly compris-
ng:

a support structure with a longitudinal axis for an aircraift

engine; and

a system according to claim 18 mounted on said support

structure such that the rod of the first piston and the rod
of the second piston are both arranged in a plane
perpendicular to said longitudinal axis.
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